INTRODUCTION
A primary objective of Ocean Drilling Program Leg 177 was to document changes in circulation and biogeochemical cycling on glacial/interglacial time scales across a wide latitudinal range of the south Atlantic Ocean. One of the more northerly sites drilled, Site 1089 (41°S, 10°E), is located within the present-day Subantarctic Zone, south of the Subtropical Front. The drilling site itself is located in the southern Cape Basin at a water depth of 4620 m. Pleistocene sediments at this site are dominated by interbedded carbonate and opal oozes. Initial shipboard stratigraphy identified the opal-rich sediments as deposited during glacial intervals and the carbonate-rich sediments as deposited during interglacial intervals (Gersonde, Hodell, Blum, et al., 1998) . Postcruise isotopic stratigraphy, however, verified that this site displayed a Pacific Pleistocene sedimentation pattern with glacial intervals marked by high carbonate content (Hodell and Charles, 1999) .
To assess changes in biological productivity and terrigenous inputs at this site, a number of geochemical indicators were determined. Phosphorus concentrations and P/metal ratios were determined to assess changes in export production on glacial/interglacial time scales. Metal concentrations, along with elemental ratios, were used to assess terrigenous inputs.
Sediment geochemistry allows us to identify changes in the lithologic component using elemental data based on Fe, Al, and Ti concentrations. Records of concentrations and ratios of biologically related elements identify changes in export production. The P and metal results are important to assess the glacial/interglacial changes in P burial and the relationships between a major nutrient such as P with metals (and possibly trace nutrients) like Fe. 
METHODS OF ANALYSIS
Five hundred samples from Site 1089 with depths ranging from 0 to 90 meters composite depth were analyzed for P and a suite of metals (Fe, Al, Ti, Mn, Zn, Cd, Ba, Mg, and Ca) by inductively coupled plasmaatomic emission spectrometry (ICP-AES). Bulk samples were dried, crushed, and stored in glass scintillation vials.
Approximately 0.1 g of each sample was dissolved using a CEM Corp. MDS 2000 microwave digestion system in concentrated trace-metal grade HNO 3 , HF, and HCl following Environmental Protection Agency SW846 Method 3051. Once the digestion was complete, 0.1 g of boric acid was added to stabilize the solutions. Samples were transferred to new 50-mL polyethylene centrifuge tubes and diluted to 50 mL with Milli-Q water. A Leeman Labs P950 ICP-AES with a CETAC Corp. AT 5000+ ultrasonic nebulizer was used to determine the total elemental concentrations. All elemental data is presented in Table T1 . Ten percent of the samples were analyzed as randomly chosen replicates, which agreed within 7% for all elements analyzed. The precision of ratios was calculated and averaged 2% for the P/metal ratios and 7% for the Fe, Al, and Ti ratios.
DISCUSSION OF DATA
Downcore P concentrations (Fig. F1) are variable, ranging between 9 and 35 µmol P/g, with high concentrations occurring during interglacial intervals and lower P concentrations occurring during glacial intervals. P/Al and P/Ti ratios ( Fig. F2) are high during glacial intervals and near average continental crustal values (P/Al = 0.012; P/Ti = 0.19) (Faure, 1998) during interglacial intervals, possibly indicating increases in export production during glacials.
Downcore metal concentration trends ( Fig. F3) are similar to those observed for P, with maximum concentrations during interglacial intervals and lower concentrations during glacial intervals. Ratios of Fe, Al, and Ti can provide information about general metal sources. The Al/Ti ratios ( Fig. F4A) are variable downcore, fluctuating between values similar to basalt or oceanic crust (Al/Ti ≤ 9) (Taylor and McLennan, 1985) or continental sources (average upper crust Al/Ti = 26.8; average continental crust Al/Ti = 15.6) (Taylor and McLennan, 1985) . In general, the lower Al/Ti ratios occur during glacial intervals. The higher values, more characteristic of continental sources, are observed during interglacial intervals. The trends in the Fe/Al ratios ( Fig. F4B) are similar to those observed in the P/Al record, with maximum values occurring during glacial intervals. The Fe/Ti ratio ( Fig. F4C) remains constant for most of the record with more variation during the latter part of the record.
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